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1
ILLUMINATED CYLINDRICAL ANIMATION
DEVICE

FIELD OF THE INVENTION

The present invention relates generally to display devices.
More particularly, disclosed herein is an illuminated cylin-
drical animation device for displaying a plurality of coded
images in a crisp and clear manner by a relative rotation of
a coded image sleeve and a concentrically disposed shutter
element sleeve.

BACKGROUND OF THE INVENTION

Devices permitting the sequential display of a plurality of
coded images by movement of an image member relative to
a shutter member have been known for many years. In a
typical arrangement, the image member retains a plurality of
interposed coded images while the shutter member retains a
plurality of shutter elements that are separated by a plurality
of viewing elements. The shutter elements perform dual
functions. They selectively block from view all but one of
the interposed coded images, and they bridge the gaps
between the coded strips that cooperate with the shutter
elements to form what can be termed an active image. With
this, the plurality of shutter elements decode the active
image so that it appears to be a complete, coherent image.

When the image member and the shutter member undergo
relative movement by a predetermined amount, the strips of
the previously active image become concealed and the next
succeeding coded image assumes the fleeting position as the
active image. This transition from image to image will
continue through a cycle of the coded images that are
disposed on the image member. Once the cycle is complete,
the first coded image will again appear thereby starting a
new, identical cycle. The coded images can be sequential,
such as a series of images of a horse galloping. Alternatively,
the coded images can be related, such as a related series of
words or graphics. Still further, the plurality of coded images
could be unrelated.

The present inventor advanced the art of coded animation
with, among other things, the teachings found in his U.S.
Pat. No. 5,901,484 for a Manually-Operated Moveable
Display Device, U.S. Pat. No. 6,286,873 for a Visual Dis-
play Device with Continuous Animation, U.S. Pat. No.
7,151,541 for a Moveable Animated Display Device, and
U.S. Pat. No. 7,331,132 for a Rotatable Animation Device.
The disclosure of each patent is incorporated herein by
reference.

The *484 patent presented solutions to many deficiencies
of the prior art by providing inner and outer sleeves having
coded images and shutter elements respectively printed
thereon whereby a contact pressure is exhibited that pro-
vides close contact between the sleeves and, as a result,
crisp, sharply animating images. With the *873 patent, the
inventor disclosed a transparent panel with coded images
and shutter elements on opposite sides thereof to achieve
continuous animation without relatively moving parts. In the
*132 patent, rotatable animation is created through a flexible
substrate member having a bowed central portion for ensur-
ing effective contact with a second substrate member. Even
further, the 541 patent represented a marked advance in the
art by ensuring effective contact between coded images and
shutter elements through a biasing formation in a pressure
plate of resiliently deflectable material.

In a clear demonstration of the advances that these
inventions represented in a relatively crowded art, embodi-
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2

ments of the animation devices have achieved worldwide
commercial success. The inventions have been embodied in
self-animating toys, cards, and best-selling children’s books.
Indeed, books taking advantage of the invention of U.S. Pat.
No. 7,151,541 and other contributions of the present inven-
tor have millions of volumes in print in over sixteen lan-
guages as of the writing of this document. The popularity of
the self-animating books, cards, and other structures is
advantageous in that, among other things, observers are able
to enjoy a uniquely effective and entertaining form of
artwork.

The prior art has also disclosed illuminated coded image
animation devices wherein first and second tubular sleeves
are retained in a generally concentric manner with coded
images on the first sleeve and shutter elements disposed on
the second sleeve. Relative rotation of the first sleeve
relative to the second sleeve will thus tend to produce
animation. The devices are typically illuminated from
within, such as by an electric bulb designed to simulate a
candle’s flame or by an actual candle.

Disadvantageously, however, it has apparently been found
difficult under such prior art constructions to achieve crisp
and clear animation of the coded images. The present
inventor has realized that the deficiency has resulted largely
from the lack of close contact between the first and second
sleeves and the coded images and shutter elements retained
thereon. For example, motorized prior art devices are dis-
closed by the prior art where an inner cylinder is spaced
from the outer cylinder, apparently to prevent hindering of
rotation of one cylinder relative to the other. Indeed, the
illuminated cylindrical coded image devices of the prior art
tend to teach away from having direct contact between the
inner and outer cylinders since rotation is often induced by
the heat from a bulb or candle flame and any frictional
resistance will entirely prevent rotation. However, the inven-
tor has appreciated that the same spacing that permits free
rotation is what prevents crisp and clear animation; where
the coded images are not in close proximity or contact with
the shutter elements, blurring and other deleterious display
characteristics result as is evidenced by the devices of the
prior art.

Based on this knowledge, the inventor has realized that
crisp and clear animation could be achieved in relation to
such animation devices by achieving close engagement or
contact between first and second sleeves and, as a result,
realizing crisp and clear animation, while permitting smooth
and efficient rotation of the first sleeve relative to the second
sleeve.

SUMMARY OF THE INVENTION

Accordingly, the present invention was founded on the
basic object of creating an illuminated animation device
with inner and outer cylindrical sleeves that animates in a
crisp and clear manner. A related object of the invention is
to provide such an illuminated cylindrical animation device
wherein close contact between first and second sleeves is
realized while smooth and efficient relative rotation between
the first and second sleeves is nonetheless permitted and
achieved.

These and further objects and advantages of embodiments
of the invention will become obvious not only to one who
reviews the present specification and drawings but also to
those who have an opportunity to enjoy the use of an
embodiment of the animation device disclosed herein. How-
ever, it will be appreciated that, although the accomplish-
ment of each of the foregoing objects in a single embodi-
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ment of the invention may be possible and indeed preferred,
not all embodiments will seek or need to accomplish each
and every potential object and advantage. Nonetheless, all
such embodiments should be considered within the scope of
the present invention.

In one practice of the invention, the animation device for
producing animation of interlaced coded images has an inner
sleeve and an outer sleeve retained for concentric rotation
relative to the inner sleeve. The inner and outer sleeves have
proximal portions and distal portions. A plurality of inter-
laced coded images are retained by the inner sleeve or the
outer sleeve, and a plurality of spaced shutter elements and
interposed viewing elements are retained by the other of the
inner sleeve and the outer sleeve. The inner and outer sleeves
can be retained by a base structure with either the inner
sleeve or the outer sleeve rotatable in relation to the base
structure and the other of the inner sleeve and the outer
sleeve fixed against rotation relative to the base structure. A
light source can be disposed within the inner sleeve, and a
motor can be engaged to rotate the inner or outer sleeve that
is rotatable.

Embodiments of the animation device can have the sleeve
that is fixed against rotation relative to the base structure
fixed against rotation by a fixation member that has a
proximal portion fixed to the base structure and a distal
portion fixed to the distal portion of the sleeve that is fixed
against rotation. By way of example, the fixation member
could be a sleeve, such as a frusto-conical sleeve, that at
least partially encases the inner and outer sleeves.

To contribute to the stable retention of the sleeves and the
cylindrical configuration thereof, a substantially rigid annu-
lar ring can be retained by the fixation member, and the
sleeve that is fixed against rotation relative to the base
structure can be fixed relative to the annular ring at the distal
portion of the sleeve that is fixed against rotation. Moreover,
where a rotatable platform is retained by the base structure,
the sleeve that is rotatable in relation to the base structure
can be retained by and fixed relative to a substantially rigid
annular ring retained by the rotatable platform.

The interlaced coded images or the spaced shutter ele-
ments retained by the inner sleeve can be applied to an
inwardly facing surface of the inner sleeve. The spaced
shutter elements or interlaced coded images retained by the
outer sleeve can be applied to an outwardly facing surface of
the outer sleeve.

Manifestations of the animation device can have the inner
sleeve and the outer sleeve formed from rectangular, flat
panels. Each flat panel can have a first end, a second end, and
opposed longitudinal edges with the shutter elements par-
allel to the first and second ends of the panel on which they
are disposed and the coded images having image slices that
are parallel to the first and second ends of the panel on which
they are disposed. In such constructions, the first and second
ends of the flat panel that forms the inner sleeve are fixed
together to form the inner sleeve, and the first and second
ends of the flat panel that forms the outer sleeve are fixed
together to form the outer sleeve.

While the shutter elements and the interlaced coded
images could be applied in numerous different ways, it is
possible for the shutter elements to be applied to the panel
on which they are disposed by printing, potentially by
passing the panel through a printer in longitudinal alignment
with the shutter elements. In a similar manner, the coded
images can be applied to the panel on which they are
disposed by printing, potentially by passing the panel
through a printer in longitudinal alignment with the slices
forming coded images.
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Animation devices according to the invention can be
formed, for instance, by providing first and second rectan-
gular, flat panels with each flat panel having a first end, a
second end, opposed longitudinal edges, and registration
apertures adjacent to the first and second ends thereof.
Shutter elements can be applied to one of the panels parallel
to the first and second ends of that panel, and coded images
can be applied to the other of the panels with coded image
slices parallel to the first and second ends of that panel. The
registration apertures of the first end of the first panel can be
aligned with the registration apertures of the second end of
the first panel, and the first and second ends of the first panel
can be fixed together to form the inner sleeve. Similarly, the
registration apertures of the first end of the second panel can
be aligned with the registration apertures of the second end
of the second panel, and the first and second ends of the
second panel can be fixed together to form the outer sleeve.
With the sleeves so formed, the inner sleeve can be disposed
inside the outer sleeve. The inner or the outer sleeve can be
fixed against rotation relative to the base structure, and the
other of the inner and outer sleeves can be retained for
rotation relative to the base structure.

Practices of assembling the sleeves can be carried forth
with a peg board with registration pegs in locations corre-
sponding to the registration apertures in the first and second
panels. In such a method, the step of aligning the registration
apertures of the first end of the first panel with the registra-
tion apertures of the second end of the first panel can be
carried forth by applying the first panel to the peg board with
the registration pegs received through the registration aper-
tures of the first end of the panel, rolling the panel into a
sleeve, and passing the registration pegs through the regis-
tration apertures of the second end of the panel. The step of
aligning the registration apertures of the first end of the
second panel with the registration apertures of the second
end of the second panel can then be practiced by applying
the second panel to the peg board with the registration pegs
received through the registration apertures of the first end of
the panel, rolling the panel into a sleeve, and passing the
registration pegs through the registration apertures of the
second end of the panel.

One will appreciate that the foregoing discussion broadly
outlines certain goals and features of the invention to enable
a better understanding of the detailed description that fol-
lows and to instill a better appreciation of the inventor’s
contribution to the art. Before any particular embodiment or
aspect thereof is explained in detail, it must be made clear
that the following details of construction and illustrations of
inventive concepts are mere examples of the many possible
manifestations of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 is a perspective view of an illuminated cylindrical
animation device pursuant to the present invention with a
translucent foreground received therearound;

FIG. 2 is a perspective view of the translucent foreground
of FIG. 1,

FIG. 3 is a cross-sectional view of the inner and outer
sleeves of the illuminated cylindrical animation device;

FIGS. 4A and 4B are perspective views depicting stages
in the assembly of the shutter element sleeve of the anima-
tion device of FIG. 1;

FIGS. 5A and 5B are perspective views depicting the
assembly of the coded image sleeve of the animation device
of FIG. 1,
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FIGS. 6A through 6C are perspective views depicting the
assembly of the shutter element sleeve with the coded image
sleeve;

FIGS. 7A and 7B are perspective views depicting the
creation of a shutter element panel to be formed into a
shutter element sleeve;

FIGS. 8A and 8B are perspective views depicting the
creation of a coded image panel to be formed into a coded
image sleeve;

FIG. 9 is a view in front elevation of a coded image panel
according to the invention;

FIG. 10 is a view in front elevation of a shutter element
panel according to the invention;

FIG. 11 is a series of perspective views depicting the
formation of a shutter element panel into a shutter element
sleeve;

FIG. 12 is a series of perspective views depicting the
formation of a coded image panel into a coded image sleeve;
and

FIG. 13 is a schematic view of a drive system for an
animation device as taught herein.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The present invention for an illuminated cylindrical ani-
mation device is subject to widely varied embodiments.
However, to ensure that one skilled in the art will be able to
understand and, in appropriate cases, practice the present
invention, certain preferred embodiments of the broader
invention revealed herein are described below and shown in
the accompanying drawing figures.

Turning more particularly to the drawings, an illuminated
cylindrical animation device according to the present inven-
tion is indicated generally at 10 in FIG. 1. There, the
cylindrical animation device 10 takes the form of a faux,
illuminated candle with a cylindrical coded image sleeve 16
retained for concentric rotation relative to a cylindrical
shutter element sleeve 14. The animation device 10 is
illuminated from within the sleeves 14 and 16 by a light
source 60, which in this example comprises an electric bulb
as best seen in FIG. 5A.

As is shown and described further herein, the coded image
sleeve 16 has a base portion fixed relative to a rotatable
platform 34 of a base structure 12. The platform 34 is
rotatable, whether by manual operation, by motorization, or
by any other rotational drive mechanism or method that
might now exist or hereafter be developed. In this example
of the invention, the rotational drive mechanism comprises
a motor 62 that actuates reduction drive gearing 66. The
drive gearing 66 can be engaged to drive the platform 34,
such as by frictional engagement, a ring gear, or any other
engagement. The motor 62 can be powered by a power
source of any effective type, including, by way of example
and not limitation, mechanical winding, direct current as by
one or more batteries 64, alternating current, or any other
source of power. The motor 62 can be fixed or variable in
speed.

The shutter element sleeve 14 is supported relative to the
base structure 12 but is fixed against rotation, such as by
being supported and restrained at its upper or distal end by
a frusto-conical sleeve 18 that has a base or proximal end
fixed to a non-moving portion of the base structure 12 and
an upper or distal end fixed to the upper end of the shutter
element sleeve 14. The frusto-conical sleeve 18 surrounds
and encases the shutter element sleeve 14 and the coded
image sleeve 16. The frusto-conical sleeve 18 can be
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6

founded on a translucent, preferably transparent, substrate.
Where desirable, images 20 can be retained by the frusto-
conical sleeve 18 as seen in FIG. 2.

Except as the invention might be expressly limited by the
claims, the sleeves 14 and 16 could be oppositely disposed.
Moreover, the frusto-conical sleeve 18, which can alterna-
tively be referred to as a fixation member, could be other-
wise disposed, such as by being interior to the shutter
element sleeve 14. Still further, the fixation member 18 need
not be frusto-conical or a continuous sleeve or member at
all. Indeed, the fixation member 18 could take the form of an
arm or other structure, or multiple structures could fix the
shutter element sleeve 14 against rotation relative to the base
structure 12

Under this construction, the coded image sleeve 16 is
fixed to rotate with the rotatable platform 34, and the shutter
element sleeve 14 is fixed against rotation in relation to the
base structure 12. Therefore, a rotation of the rotatable
platform 34 will rotate the coded image sleeve 16 while the
shutter element sleeve 14 is prevented from rotating even
where a measurable frictional force is imparted between the
sleeves 14 and 16. Accordingly, the sleeves 14 and 16 can be
disposed in full, cylindrical contact as illustrated in FIG. 3
while effective rotation is nonetheless permitted. Conse-
quently, crisp and clear animation can be achieved where the
devices of the prior art have produced blurry, even indeci-
pherable images. Again, the sleeves 14 and 16 could be
oppositely disposed to similar advantage. It would also be
possible to induce rotation from a fixation to the upper
portion of one of sleeves 14 or 16 and to fix the bottom of
the other sleeve 16 or 14 against rotation relative to a fixed
portion of the base structure 12.

Cylindrical animation devices 10 pursuant to the inven-
tion can, for example, be constructed as is illustrated in
FIGS. 4A through 6C. As seen in FIGS. 4A and 4B, a
cylindrical shutter element sleeve 14 can be received within
a frusto-conical sleeve 18, and the tapered portion of the
frusto-conical sleeve 18 can be fixed to the upper end of the
cylindrical shutter element sleeve 14 to form a unified
structure as illustrated in FIG. 4B comprising the frusto-
conical sleeve 18 and the shutter element sleeve 14. To
facilitate the fixing of the frusto-conical sleeve 18 to the
shutter element sleeve 14, or the coded image sleeve 16
where the sleeves 14 and 16 are oppositely disposed, and to
maintain the upper end of the shutter element sleeve 14, and
thus the upper end of the coded image sleeve 16 in a round
configuration, a substantially rigid ring 28 can be mutually
fixed to the upper ends of the shutter element sleeve 14 and
the frusto-conical sleeve 18. For example, the ring 28 could
be secured as by gluing or some other method to the inside
of the upper end of the frusto-conical sleeve 18, and the
upper end of the shutter element sleeve 14 could be received
into the ring 28 and secured there as by gluing or some other
method. With that, the inner surface of the shutter element
sleeve 14 remains fully unobstructed. Of course, numerous
other couplings could be carried out within the scope of the
invention, including but not limited to sonic or heat welding,
direct fixation, or any other method. The lower end of the
frusto-conical sleeve 18 is fixed to the base structure 12
whereby the sleeve 18 and the shutter element sleeve 14 are
fixed against rotation relative to the base structure 12.

It will be appreciated that the sleeve 18 could be otherwise
configured, such as in the form of a cylindrical sleeve with
a distal disk that projects inwardly. Moreover, it would be
possible for some other restraint mechanism to be employed,
such as, but not limited to, one or more upstanding members
with proximal ends fixed to the base structure 12 and distal
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ends fixedly retaining the upper end of the shutter element
sleeve 14, or the coded image sleeve 16 if the sleeves 14 and
16 are otherwise disposed.

The coded image cylinder 16 can be fixed to rotate with
the rotatable platform 34 of the base structure as depicted in
FIGS. 5A and 5B to surround the light source 60, which
could be any type of source of light, that illuminates the
cylindrical animation device 10 during operation. To facili-
tate the coupling of the coded image cylinder 16 to the
rotatable platform 34, the platform 34 can retain a substan-
tially rigid, upstanding annular ring 32. The ring 32 can be
received into the lower or proximal end of the coded image
cylinder 16 and fixed thereto, as by adhesive or any other
method. With this, the outer surface of the coded image
sleeve 16 remains fully unobstructed, and the lower end of
the coded image sleeve 16, and thus the lower end of the
shutter element sleeve 14, are retained in a round configu-
ration.

With the shutter element sleeve 14, the coded image
sleeve 16, and the frusto-conical sleeve 18 so assembled
relative to the base structure 12 and one another, the shutter
element sleeve 14 can be slid over the coded image sleeve
16 as shown in FIGS. 6 A through 6B. More particularly, the
shutter element sleeve 14 can be slid over the coded image
sleeve 16 such that the cylinders of the sleeves 14 and 16 are
disposed in a close, concentric relationship with the coded
image sleeve 16 rotatable with the platform 34 and the
shutter element sleeve 14 fixed against rotation relative to
the base structure 12. The upper or distal ends of the sleeves
14 and 16 are maintained in a round configuration by the
ring 28, and the lower or proximal ends of the sleeves 14 and
16 are maintained in a round configuration by the ring 32. A
cap portion 38, which in this example retains the simulated
flame 36 of a candle, can be fixed to upper end of the unified
structure formed by the shutter element sleeve 14 and the
frusto-conical sleeve 18.

Under this construction, the coded image sleeve 16 can be
rotated by the platform 34 in relation to the shutter element
sleeve 14 without producing a movement of the coded image
sleeve 14 even with a snug relationship between the sleeves
14 and 16. Particularly when the animation device 10 is
illuminated from within by the light source 60 as seen in
FIG. 5A, animation of the coded images 46 will be achieved,
and that animation will tend to be clear and crisp in view of
the close contact that can thus be achieved between the
shutter elements 42 of the shutter element sleeve 14 and the
coded images 46 of the coded image sleeve 16.

The present inventor has additionally found that image
resolution and relative angular velocity of the sleeves 14 and
16 is important to optimal animation. Such relative angular
velocity could be achieved by rotation of the coded image
sleeve 16 as in the present embodiment, by rotation of the
shutter element sleeve 14, or by some combination of
different rotational speeds of both the shutter element sleeve
14 and the coded image sleeve 16. To present a convincing
animation, the subject presented should be of sufficient
resolution to be seen clearly in some detail, and it should
appear to move with a realistic cadence or speed. Accord-
ingly, these two aspects—resolution and subject cadence—
can be viewed as being inextricably linked.

The resolution of a display image is effectively deter-
mined by the size of the individual shutter elements 42. To
achieve maximum resolution of a coded image 46 through
the shutter elements 42, it is desirable to make the shutter
elements 42 as narrow as possible: the more shutter elements
42 per inch, the higher the resolution of the subject depicted.
The inventor has determined that, in consideration of indus-
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trial printing and manufacturing tolerances, individual shut-
ter elements 42 not substantially narrower than 342"¢ of an
inch (2.38 mm) are desired. Such a width yields about 10.5
shutter elements 42 per inch (2.54 cm).

The cylindrical animation device 10 incorporates two
cylindrical sleeves 14 and 16 of similar diameter—the
shutter element sleeve 14 and the coded image sleeve 16,
one nested snugly within the other, one stationary, and one
rotating. This combination of the two sleeves 14 and 16 can
be referred to as a tandem cylinder.

With shutter elements 42 spaced as above, a shutter
element sleeve 14 with a 2.5 inch (6.36 cm) diameter tandem
cylinder would therefore contain approximately 80 shutter
elements 42. Alternatively, a larger cylindrical animation
device 10 employing a tandem cylinder four times larger or
10 inches (25.4 cm) in diameter would have a shutter
element sleeve 14 retaining approximately 360 shutter ele-
ments 42.

As explained herein, to achieve the effect of animation in
the tandem cylinder arrangement, one cylinder 14 or 16 may
rotate while the other cylinder 16 or 14 remains fixed. In the
example shown in the drawings, the inner sleeve 16 retain-
ing the coded images 46 rotates while the outer sleeve 14
retaining the shutter elements 42 remains fixed in place. The
speed with which the coded image sleeve 16 turns must
naturally affect the speed and cadence of the subject being
depicted.

One may consider, for example, an image of a walking
human figure. The natural cadence of a walking figure may
be conventionally described as approximately two steps per
second. From an animator’s perspective, a six-phase cycle of
walking may be created in which the figure completes one
complete step. When this walk cycle is repeated, the figure
appears to take two, three, four or more successive steps
without a break in rhythm. Under the present invention, the
rotation of the coded image sleeve 16 behind the stationary
shutter element sleeve 14 achieves one complete walk cycle
by travelling only the distance of the width of one shutter
element, such as ¥4z inch (2.38 mm) under one contemplated
embodiment. Thus, to achieve a realistic cadence of two
steps per second in a 2.5 inch (6.36 cm) diameter tandem
cylinder arrangement, the coded image sleeve 16 must rotate
a distance of %16 inches (4.76 mm) per second such that the
coded image sleeve 16 must rotate at a rate of approximately
one revolution every 40 seconds. To achieve the identical
subject walking cadence in a larger diameter tandem cylin-
der display device 10, such as one with a 10 inch (25.4 cm)
diameter, with similarly sized shutter elements 42, the coded
image sleeve 16 would have to rotate at half that speed: one
revolution every 80 seconds.

If the shutter element size from display to display remains
the same as described above, to achieve similar image
resolution, it will be desirable, depending on the desired
speed and cadence of the particular animated subject being
depicted, that the relative speed of rotation of the coded
image sleeve 16 be faster or slower. For example, in the 2.5
inch (6.36 cm) diameter tandem cylinder display device 10
discussed above, for instance, it may be desirable to depict
a galloping horse completing three gallops, namely three
consecutive gallop cycles, per second. In this instance, the
coded image sleeve 16 would need to rotate the distance of
three shutter element widths, or %2 inch (7.14 mm) per
second with shutter elements 42 that are 352 inches (2.38
mm) wide, meaning it would be rotating at approximately
one revolution every 30 seconds.

Alternatively, if it is desired that the subject’s cadence or
speed be much slower and only complete, for instance, one
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animation cycle every second, a tandem cylinder animation
device 10 with a shutter element sleeve 14 containing 80
shutter elements would require a coded image sleeve 16
rotating at a distance of %42 inches (2.38 mm) per second for
a rate of 80 seconds per revolution.

As one knowledgeable in the art will appreciate, the
shutter element sleeve 14 and the coded image sleeve 16
could be formed from a wide variety of materials and under
a variety of methods, and each such method and material
should be considered to be within the scope of the invention
except as it might be expressly limited by the claims. In one
embodiment, the shutter element sleeve 14 can begin in
panel form with ink shutter elements 42 printed or otherwise
applied onto a panel 40 of clear or translucent material, such
as acetate, as is illustrated in FIGS. 7A, 7B, and 10.
Likewise, the coded image sleeve 16 can begin in panel form
with interlaced coded images 46 printed or otherwise
applied onto a diffuser layer or coded image panel 44, which
again can be formed from clear acetate as in FIGS. 8A, 8B,
and 9. In any case, it is believed that preferred embodiments
of the animation device 10 will have at least one of the two
sleeves 14 and 16 formed from a thin, flexible material to
allow the flexible sleeve 14 or 16 to conform to the other
sleeve 16 or 14 during rotation and thereby make the full
contact desirable to clear animation. It is perhaps more
preferable to have both sleeves 14 and 16 crafted from thin,
flexible material, which again could comprise clear acetate.

The ink for the shutter element panel 40 can be printed
such that it will be on the outside of the formed shutter
element sleeve 14, and the ink for the coded image panel 44
can be printed such that it will be on the inside of the formed
coded image sleeve 16. Other configurations are possible,
but this may be preferable as the inks will avoid frictional
contact and any potential damage as a result thereof. As
indicated in FIGS. 9 and 10, where a printer is used to apply
the coded images and the shutter elements, the acetate panels
40 and 44 forming the substrate for the coded images 46 and
the shutter elements 42 can be processed through the printer
in line with the vertical lines of the interlaced coded images
46 and the shutter elements 42.

In presently preferred practices of the invention, the
shutter element sleeve 14 and the coded image sleeve 16 can
begin as flat panels as depicted in FIGS. 11 and 12. In a first
step in the formation of the shutter element sleeve 14, a
substantially rigid peg board 52 can be provided. Again
looking to FIG. 10, the substrate panel 40 can have regis-
tration apertures 50 formed therein in predetermined loca-
tions, such as adjacent to each of the corners of the rectan-
gular panel 50, and registration pegs 54 can project from the
peg board 52 in predetermined locations corresponding to
the known locations of the registration apertures 50 in the
substrate panel 40. The substrate panel 40 can be disposed
on the peg board 52 with the printed shutter elements 42
facing down and the registration pegs 54 received through
the registration apertures 50. With that, the substrate panel
40 will be in a known orientation. Double-sided tape 56 with
a removable tape liner 58 can be disposed at a first end of the
substrate panel 40. The tape liner 58 can be removed, and the
second end of the substrate panel 40 can then be turned over
such that the registration apertures 50 in the corners of the
second end of the panel 40 engage the registration pegs 54
in precise alignment with the registration apertures 50 in the
first end of the panel 40. The double-sided tape 56 can then
retain the substrate panel 40 in a cylindrical formation with
the ends of the panel 40 coupled to form a seam 24 as seen
in FIG. 3 and with the shutter elements 42 perfectly oriented
longitudinally along the sleeve 14.
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As shown in FIG. 12, the coded image sleeve 16 can be
formed substantially identically except that the printed
coded images 46 can be faced upwardly so that the images
46 will be inwardly disposed when the substrate panel 44 is
formed into a cylinder. As with the shutter elements 42, the
coded images 46 will thus be disposed with the vertical
interlaced lines of the coded images 46 oriented longitudi-
nally along the sleeve 16 to register properly with the shutter
elements 42 of the shutter element sleeve 14. With the coded
image sleeve 14 and the shutter element sleeve 16 so
formed, the cylindrical animation device 10 can be
assembled as described previously.

The above-described formation method has been found to
be highly advantageous in producing shutter element sleeves
14 and coded image sleeves 16 not only with the shutter
elements 42 and coded images 46 in perfect orientation but
also in ensuring that the sleeves 14 and 16 have the consis-
tent, predetermined circumferences necessary to proper
function and clear animation. The inventor has recognized
that, to make an active displayed image 30 cohesive
throughout a rotation cycle, the shutter element sleeve 14
must have an exact circumference such that the last shutter
elements 42 and coded images 46 at the secams 24 and 26 of
the sleeves 14 and 16 as seen in FIG. 3 have identical widths
to those along the bodies of the sleeves 14 and 16. Moreover,
the relative circumferences of the coded image sleeve 14 and
the shutter element sleeve 16 must be precise so that the two
can fit together, rotate, and make fully contact over substan-
tially their entire circumferences. Put simply, if the last
shutter element 42 or viewing element interposed between
shutter elements 42 as shown in FIG. 10 is too narrow or too
wide, the animation will fall out of phase, and the sleeves 14
and 16 will not fit together in a rotatable engagement with
close circumferential contact if either of the sleeves 14 or 16
has an incorrect circumference.

The registration pegs 54 and the registration apertures 48
and 50 in this embodiment give the sleeves 14 and 16 exact,
predetermined circumferences. The apertures 50 in the
coded image sleeve 14 are slightly closer together than the
apertures 48 in the shutter element sleeve 16. With this,
when the registration apertures 48 and 50 are caused to
overlie the registration pegs 54 and the ends of the sleeves
14 and 16 are secured together as described, a desired
circumferential difference is achieved, and the shutter ele-
ments 42, the viewing elements 43, and the coded images 46
are consistently spaced, even over the seams of the sleeves
14 and 16. The present embodiment further ensures the
proper orientation and spacing of the shutter and viewing
elements 42 and 43 and the circumference of the shutter
element sleeve 14 by having the last shutter elements 42 at
the ends of the shutter element sleeve 14 overlap one another
such that precise location and orientation can be confirmed.

With certain details and embodiments of the present
invention for a cylindrical animation device 10 disclosed, it
will be appreciated by one skilled in the art that changes and
additions could be made thereto without deviating from the
spirit or scope of the invention. This is particularly true when
one bears in mind that the presently preferred embodiments
merely exemplify the broader invention revealed herein.
Accordingly, it will be clear that those with certain major
features of the invention in mind could craft embodiments
that incorporate those major features while not incorporating
all of the features included in the preferred embodiments.

Therefore, the following claims shall define the scope of
protection to be afforded to the inventor. Those claims shall
be deemed to include equivalent constructions insofar as
they do not depart from the spirit and scope of the invention.
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It must be further noted that a plurality of the following
claims may express certain elements as means for perform-
ing a specific function, at times without the recital of
structure or material. As the law demands, any such claims
shall be construed to cover not only the corresponding
structure and material expressly described in this specifica-
tion but also all equivalents thereof.

The invention claimed is:

1. An animation device for producing animation of inter-
laced coded images, the animation device comprising:

an inner sleeve with a proximal portion and a distal
portion;

an outer sleeve concentrically retained relative to the
inner sleeve wherein the outer sleeve has a proximal
portion and a distal portion;

a plurality of interlaced coded images retained by the
inner sleeve or the outer sleeve;

a plurality of spaced shutter elements and interposed
viewing elements retained by the other of the inner
sleeve and the outer sleeve;

a base structure wherein the inner and outer sleeves are
retained by the base structure;

wherein the inner sleeve or the outer sleeve is rotatable in
relation to the base structure and wherein the other of
the inner sleeve and the outer sleeve is fixed against
rotation relative to the base structure; and

a fixation member with a proximal portion and a distal
portion wherein the proximal portion of the fixation
member is fixed to the base structure and wherein the
distal portion of the fixation member is fixed to the
distal portion of the inner sleeve or the outer sleeve that
is fixed against rotation.

2. The animation device of claim 1 further comprising a

light source disposed within the inner sleeve.

3. The animation device of claim 1 further comprising a
motor engaged to rotate the inner or outer sleeve that is
rotatable.

4. The animation device of claim 1 wherein the fixation
member at least partially encases the inner and outer sleeves.

5. The animation device of claim 4 wherein the fixation
member comprises a sleeve.

6. The animation device of claim 1 further comprising a
substantially rigid annular ring retained by the fixation
member wherein the sleeve that is fixed against rotation
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7. The animation device of claim 6 further comprising a
rotatable platform retained by the base structure wherein the
sleeve that is rotatable in relation to the base structure is
retained by the rotatable platform and further comprising a
substantially rigid annular ring retained by the rotatable
platform wherein the proximal portion of the sleeve that is
rotatable in relation to the base structure is fixed relative to
the annular ring.

8. The animation device of claim 1 further comprising a
rotatable platform retained by the base structure wherein the
sleeve that is rotatable in relation to the base structure is
retained by the rotatable platform.

9. The animation device of claim 1 wherein the shutter
elements and the viewing elements are retained by the inner
sleeve and the coded images are retained by the outer sleeve.

10. An animation device for producing animation of
interlaced coded images, the animation device comprising:

an inner sleeve with a proximal portion and a distal
portion;

an outer sleeve concentrically retained relative to the
inner sleeve wherein the outer sleeve has a proximal
portion and a distal portion;

a plurality of interlaced coded images retained by the
inner sleeve or the outer sleeve;

a plurality of spaced shutter elements and interposed
viewing elements retained by the other of the inner
sleeve and the outer sleeve;

a base structure wherein the inner and outer sleeves are
retained by the base structure;

wherein the inner sleeve or the outer sleeve is rotatable in
relation to the base structure and wherein the other of
the inner sleeve and the outer sleeve is fixed against
rotation relative to the base structure; and

wherein the interlaced coded images or the spaced shutter
elements retained by the inner sleeve are applied to an
inwardly facing surface of the inner sleeve and wherein
the spaced shutter elements or interlaced coded images
retained by the outer sleeve are applied to an outwardly
facing surface of the outer sleeve.

11. The animation device of claim 10 further comprising
a rotatable platform retained by the base structure wherein
the sleeve that is rotatable in relation to the base structure is
retained by the rotatable platform.
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